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THE EVOLUTION OF CATALOGING IN ACADEMIC LIBRARIES
In 1876, Charles Ammi Cutter originally promulgated his Rules for a Printed Dictionary Catalogue (Cutter, 1904) . This code is remarkable since it covered not only the objectives (Objects) but also the methods (Means) of creating catalog entries to provide access library materials. Cutter's Objects were to 1) enable a person to find a book of which either the author, title, or subject is known; 2) show what the library has by a given author, on a given subject, or in a given kind of literature, and 3) assist in the choice of a book, as to its edition (bibliographically) or to its character (literary or topical). His Means, or method of doing so, provides author-entry with the necessary references; title-entry or title-reference; subjectentry, cross-references, and classed subject-table; form-entry; edition and imprint, with notes when necessary. These principles are still the foundation of best cataloging practice, including the notion of specificity, the consideration of the user as the principal basis for subject-heading decisions, the practice of standardizing terminology, the use of cross-references to show preferred terms and hierarchical relationships, and solving the problem of the order of elements. To bring the terminology of the 19 th century into the 21 st century, replace book with resources, prefix it with any number of adjectives (e.g., print, digital), and filter it through the lens of the user of today's academic library system.
Transitioning into Virtual Cataloging
Cataloging and classifying remote-access publications and databases puts these resources into the context of the entire academic library collection. One envisions a faculty member, in his or her office on campus, doing routine research on the online catalog. He or she can identify and then search the databases needed, call up records for cited journals in the databases, and either gain access to recent journal issues online or instantly submit a delivery order, all in one seamless process starting from the library's catalog.
A virtual library has tremendous impact on the cataloging departments of academic libraries. As Zyroff (1996, p. 50) asserts "…skills that assure consis-tency, predictability, and repeatability of access are as needed as ever...There is a precision of approach that cataloging uniquely provides with regard to the inner workings of catalogs, databases, and indexes. This and not the amount of the budget, the architecture of the building, or size of the CD-ROM tower...is the touchstone of good libraries." Six years later, this is still true.
Computer-readable items require descriptive cataloging just as print materials do. Changes from the current descriptive cataloging rules include the description of items in digital terms and, with the inception of web-based catalogs, the use of SGML (Standard Generalized Markup Language) to add "hot" links to items on the online catalog. Access terms and additional indexing of large full-text files are essential components for access to documents and files. Authority files with references to related, broader, and narrower terms allow the use of concept mapping across disparate databases.
As virtual libraries become a reality in academic settings, adequate staffing in technical services is essential. Not only must staff know how to operate computers and related equipment effectively, they must also utilize specialized online tools to run acquisitions and bibliographic and/or authority control.
HANDLING EVOLVING FORMATS
One of the major challenges for academic catalogs is the cataloging of constantly changing Internet resources with those of commercial databases. Cline (2000) raises two critical concerns of librarians when she asks first if libraries are creating sustainable systems of access and second if libraries are building reliable databases and durable objects. She emphasizes that it is important that libraries, in their enthusiasm for access, not overlook important issues of reliability, redundancy, and the ability to replicate results, which are important elements for continuity for scholars.
Related to improved discovery of digital resources, there is a need for mechanisms to promote greater efficiency in sharing authority data for those elements used as access points (i.e., persons, corporate bodies, and geographic places). Fostering effective use of authority records at an international level would benefit access to library materials. Tillett (2001) emphasizes that authority control enables precision and recall, which are lacking in today's Web searches. The international aspect of the web complicates this endeavor. For example, linguistic characteristics of the entity names and a lack of agreement among national codes as to the treatment of forms of headings are only two problems facing international authority control.
Finally, it is difficult, if not impossible to link individually those multiple resources residing at an Internet site, particularly within a dynamic site. The content and organization of many of these sites are not stable enough or do not reside high enough up in the site architecture to capture databases reliably in catalog records. For example, users may not have direct access to a specific database in a large databank, requiring the user to enter through the main menu, then select the database, and search. The question becomes one of how to use the records within the online catalog to best inform the user.
History of the MARC Format
The method used in most online library catalogs is the MARC (Machine Readable Cataloging) format. The use of electronic bibliographic records began in the 1960s. The Library of Congress (LC) developed a communications format (MARC) to represent its bibliographic records in computer stable form. Originally designed for the printing of catalog card sets, LC also made this data available for purchase. Large academic libraries, such as Stanford, University of Chicago, Northwestern, and University of Toronto, chose to purchase this data and created their own databases for acquisitions and cataloging purposes. Other groups, such as the Ohio College Library Center and the Washington Library Network, created a single database, which allowed libraries to share and contribute records. The eventual result was that machine-readable records became available to all but the smallest of institutions. LC still distributes MARC records to institutions, commercial vendors, and the two major online shared cataloging utilities, OCLC (now Online Computer Library Center) and RLIN (Research Libraries Information Network). The MARC format has grown to encompass all formats of library materials (books, media, serials, electronic resources, scores, maps) as well as holdings and authority records.
There were three major benefits to libraries with the development of the MARC format. First, libraries were able to reduce dramatically their amount of original cataloging as they began to share records with each other. Second, it created a uniform standard of data sharing for libraries. Vendors could create online catalogs, since most libraries used MARC in a relatively equivalent way. Third, with the development of the Z39.50 standard for the electronic sharing of data, users could search web-based library catalogs from a variety of libraries located throughout the world.
The MARC format is a combination of fixed and variable length fields. Fixed fields contain excerpted information in predetermined length strings to allow ease in searching the datasets. For example, sample fixed fields include date and place of publication, language of the material, type of material (book, serial, sound recording, etc.), type of illustration, and target audience (adult or juvenile). Variable fields have no predetermined lengths, can contain extensive amounts of information, and are of variable length because the amount of information differs for each item.
All information is entered into defined fields, that designate the type of data, and is then further subdivided into discrete pieces. For example, an author can be one of three types of data: a person, an entity, or a conference. Depending upon its type, the data is entered into its three-character field. The field is subdivided by additional information. For example, if a person's name is used as the author, the type of name is indicated, such as forename (Henry VIII) or surname. Within the field, a title (King of England) or birth date are considered subfields of the name and given separate delimiters. 100:0 : |a Henry |b VIII, |c King of England, |d 1491-1547
The person entering the information can choose how fully he or she would like to use the format.
National standards exist for core (minimal) and full coding. If materials are permanent parts of a collection, full coding provides the maximum amount of information to the user of the online catalog. However, the institution is the ultimate decision maker on this issue.
Enter the Internet
Since the inception of the MARC record, librarians have created an amazing number of records in a relatively brief period. However, with the immediacy of the Web, patrons expect instantaneous cataloging of electronic resources and Websites. There is the widespread perception that robots automatically index Websites with the speed of light, but studies show that some search engines take more than three weeks to visit a site and it may take up to six weeks or longer to have a site actually indexed by a search engine vendor (Brewington & Cybenko, 2000) . Multimedia websites are not radically different from traditional documents. Librarians have substantial experience in cataloging pictures, sound recordings, and even electronic files. Websites, often considered unlike traditional documents because their content may change, are actually no different from the variant forms of print that scholars have dealt with for centuries. Before the era of movable type, people copied manuscripts by hand. The human factor introduced errors, but there were other sources of variation between copies of a work. Similarly, frequently revised and restructured Websites are comparable to printed serials. Librarians track the new issues and deal with title changes, mergers, and splits of journals. Changing the location of Websites is similar to the reclassification of a book in a library. Librarians know how to control all the references to a call number in a catalog, and revise them when the number changes. The disappearance of a Website is comparable to the removal of a book from a library. Librarians make a decision to retain the catalog record for lost or stolen books, which is analogous to recording Web sites that no longer exist. In summary, librarians continuously update classification schemes, subject heading lists, and thesauri to reflect literary warrant, i.e., the actual documents that require content analysis. This experience can be applied to the indexing of the ever-changing Web.
CHALLENGES FOR ACADEMIC CATALOGS
There are eight major challenges for academic catalogs. These challenges include using single or multiple records, reaching consensus with academic libraries sharing a union catalog, authority control within an online catalog, making decisions concerning partial full text databases and aggregators, the unpredictability of Internet resources, variability of vendor product, whether to classify web items, and personnel issues.
Single Or Multiple Records
Most e-resources have some relationship to a print item. A major problem in cataloging an e-resource is how to identify its relationship (if any) to its corresponding print item. Each has unique characteristics based on its format and is of value to the patron when deciding if the resource is what he or she wants. Is the library patron better served by using one record that indicates both forms or separate records which allow the cataloger to tailor the description to the specific form? This is further complicated when a resource is available from several vendors, each vendor having a different file format (e.g., pdf, ASCII, image) as well as varying amounts or types of coverage. Using one record is usually more efficient for the cataloger, but creating a cogent description of the library's holdings for a non-cataloger can present difficulties. This difficulty is further exacerbated by the fact that an item record is used for a variety of purposes by both library patrons and by library staff.
The MARC record is reformatted for public display. The original intent of the MARC format was to replicate the catalog card, but the careful tagging and subfielding of the information allows a catalog designer to easily index, rearrange, suppress, or express a field in whatever manner is most appropriate for the target audience. Since the basic record remains unchanged, libraries can periodically revisit these design decisions. The display of MARC data has implications in the decision to use single or multiple records for an e-resource.
In the case of multiple records, a patron searching a catalog may be unhappy when confronted with an index screen listing many records for the same title. Some of the multiple listings may be for the same work in a different format or with different coverage. The searcher may be required to examine most, or all, of the listed records in order to complete a successful search.
The single record approach may be no less frustrating to the user. Although there may be fewer records to view, the variations in holdings or accessibility may be difficult to discern by the user. For example, the library may hold all volumes in print of a given title but have access limited to select volumes via the Internet. This can be a major disappointment for a remote user with expectations of full access. Chaudhry and Periasamy (2001) found there to be no clear answers on the issue of single versus multiple records. Of the 19 libraries studied, four used the single record approach, five used separate records, and ten used both single records and multiple records with specific criteria for making the choice. Most libraries in the study preferred full records, but some cataloged e-journals using a brief record to identify and locate the resource. 
Reaching Consensus for a Union Catalog
An online union catalog represents the collections of a number of individual libraries. This allows users to either easily search the comprehensive union catalog or limit their queries to a single library. Union catalogs are quite common, particularly with the increased growth of local and regional library cooperatives. Libraries that have the luxury of participating in a network that shares a common automation system gain a great technical infrastructure for sharing materials, performing cooperative cataloging, and employing strategic collection development (Breeding, 2000) . While the growth of union catalogs is a good thing, the major difficulty for users of the catalog is that there is no consensus among libraries in general on how to handle records for electronic materials.
Authority Control Within an Online Catalog
As a further challenge to improved access to networked resources, librarians need to pursue efforts to achieve semantic interoperability of controlled subject terminology and classification data, also known as authority control. Chan (2001) has noted that experimentation conducted on subject access systems in WebPACs and metadata processed systems demonstrates the potential benefit of structured approaches to the description and organization of Web resources. This would involve the use of established subject heading schemes and thesauri at a general level, recognizing that more local or specific schemes may also be necessary to provide more detailed indexing. However, the success of this endeavor will depend on trained catalogers for their proper application according to current (and often complex) policies and procedures, the cost of maintenance, and their incompatibility with most tools now used on the Web (Chan, 2001 ).
Decisions Regarding Aggregated Databases
Electronic databases come in a variety of formats. However, aggregator databases present a particular problem. An aggregator database is a compilation of resources from a number of publishers that are gathered together by a vendor based upon a specific subject area, a multidisciplinary focus, or the type of library (e.g., academic, public, school, special). These 'selective resources' (i.e., not all journal articles from all volumes from all publishers in the database are available) mean that there is not complete coverage of a title, either through index terms, abstracts, or as full-text. This causes problems for academic libraries since one can purchase the same title in a number of different aggregated databases from different vendors, each with varying coverage and cost implications. It is critical that libraries address decisions on the value of cataloging these e-resources at the collection or analytical level (for a more thorough discussion on electronic collections, see Chapter 2 in this volume).
Variability of Vendor Product
Resources that are available from multiple vendors bring additional challenges. The user will base his or her choice of a resource on the information gleaned from the catalog record. Hardware, software, or network requirements to access the item affect a user's choice of format (e.g., image vs. text). In addition, vendors interpret full text differently. Some vendors may interpret 'full text' as only the words of a work and omit illustrative data (e.g., charts, graphs, tables, maps, plans, or photographs). Other vendors may omit only color illustrations or change them to monochrome illustrations in the electronic version. Accurately interpreted illustrative material is critical for those individuals doing research in the visual arts, engineering, and medical sciences. In addition, full text online may actually be a condensed version of the print article. Therefore, an accurate description of "fulltext" is important to the user.
Depth and breadth of coverage is another issue, even with an excellent electronic resource such as JSTOR (http://www.jstor.org/), a scholarly journal archive. With the transition to remote online searching, users want comprehensive search results of those items available immediately online without having to reconstruct a search to discover and obtain a print source. Therefore, scope of holdings (breadth and depth of coverage) is an essential piece of information.
Finally, vendor stability has become a critical issue in the cataloging of electronic resources. A number of electronic resource vendors are no longer in business or are new subsidiaries of existing vendors. In addition, when vendors acquire a "new" resource, they add and drop material with little or no notice, causing problems with online access for the patron as well as the currency of the online catalog.
Unpredictability of Internet Resources
Internet resources can, and often do, disappear in an instant. They may change in coverage and scope of topic, in visual presentation, or in sponsorship, while retaining the same Internet address. Evaluation of Internet resources, most notably free sites, is important before cataloging. Pitschmann (2001) lists a number of critical issues when evaluating Internet websites, such as the authority of site's sponsor (e.g., the American Medical Association vs. a personal homepage); the relevance to the academic needs of the library user; the number of similar sites on a topic area; currency of the information; format and delivery of information; stability of the site; depth and/or breadth of content coverage; and 'added value' services such as current awareness services or discussion lists. Additionally, libraries must monitor Internet sites for change and stability once they become a part of the catalog.
Classification
Classification traditionally has been used to group like items together; a user can browse the call number physically on the shelves or online to find related materials. Since electronic resources are intangible resources, they seem unlikely candidates for a "call number". This simplistic view overlooks the actual advantages of using classification, which include traditional access (e.g., logical grouping of related materials in bibliographies and catalogs, shelf order browsability), as access point to metadata records, as well as a tool for retrieval on the Web (i.e., subject browsing and navigation). The Association for Library Collections & Technical Services (ALCTS) (1999a) identified seven functions of classification: location, browsing, hierarchical movement, retrieval, identification, limiting/partitioning, and profiling. Class numbers, such as Dewey and LCC, also address the multilingual challenge of subject analysis as mapping devices among subject vocabularies in different languages (Landry, 2000) . Therefore, the inclusion of classification data (i.e., class numbers) in metadata records is a serious consideration for libraries developing policy to catalog online resources (ALCTS, 1999b) .
Personnel Planning and Costs
The library budget limits the quantity of material a library may purchase and encourages selectors to be careful of the quality of the items bought. Electronic resources are often bundled together, which the library cannot alter to suit specific needs or eliminate duplication. One purchase order can result in thousands of titles in a single collection to process, which the reference staff and patrons expect to be available immediately. A similar issue exists for free sites: selectors are not hindered by budget considerations, therefore are enthused about adding cataloging records for their favorite sites with no consideration of the financial implications for the cataloging staff.
With print resources it was possible in the past to estimate the amount of staff necessary to keep up with the processing; the Internet has complicated this dramatically. Maintenance has also increased. As with print serials, many eresources require repeated updating of their records. Sites relocate, coverage changes, subject matter evolves, and titles are added, dropped, merged, split, or mutated. With this in mind, Calhoun (2001) argues that the highly centralized model for cataloging library materials so characteristic of most libraries needs to give way to a new model that values a team-based work organization, bringing together selectors, public services librarians, and catalogers into the record creation process.
THE UNIVERSITY OF SOUTH FLORIDA MODEL
In 1994, the University of South Florida Libraries Cataloging Policies Committee (CPC), with multi-campus and departmental representation, broached the first e-resource discussions. Cataloging electronic resources became a critical issue with the joint purchase of aggregator databases by the State University System (SUS) libraries to replace CD-ROM products. The organization of the USF Libraries further complicated this decision; its five libraries shared a union catalog, which was a subset of the larger SUS union catalog. The CPC decided to simplify cataloging efforts for the USF union catalog by providing a single shared bibliographic record for each online resource that would display both the USF and the SUS union catalogs. Although this was a choice for a single shared bibliographic record, it was in effect, a decision to use the multiple record approach, i.e., separate records for online and print versions of the same resource. However, many of the other SUS libraries used the single record format to expedite the cataloging of these resources.
The Virtual Library Project (VL), established in 1996, had no formal Technical Services representatives. Eventually, a VL committee, the Metadata/Cataloging Project Group, was created to address the following issues: determine the feasibility of enhancing electronic collections by adding metadata to the online catalog; decide how to catalog current electronic collections journal titles and holdings and Internet links; establish minimum standards for records used by the USF Libraries; determine how SGML will work within the NOTIS environment; and create a cataloging standards manual for the USF Libraries.
Meeting weekly, the Metadata/Cataloging Project Group began to set local standards. Since national cataloging standards for electronic resources were still evolving, the Group adopted the earlier CPC Subcommittee recommendation for using a single shared record for each electronic resource.
The scope of online materials continued to broaden. The focus on aggregators narrowed as groups of journals containing complete issues and volumes became available. While somewhat more stable than the aggregators, they presented additional descriptive cataloging challenges. Compatibility with national and state standards was deemed critical. At a national level, CONSER (the Cooperative Online Serials Group) was working to define the standards for the cataloging of electronic resources. In Florida, the Chair of the USF Metadata/Cataloging Project Group joined the Cataloging & Access Guidelines for Electronic Resources (CAGER) Committee of the SUS Libraries to help develop statewide standards for digital resources. Although the Metadata/Cataloging Project Group had been working with electronic resources for several years, having a formal body of other catalogers was seen as useful, particularly when reviewing concepts embodied in the Draft Library of Congress Rule Interpretations for seriality.
Cataloging the online resources required a level of expertise held by few in the profession. After discussing specific policies and procedures, the team approved and put into practice the Guidelines for Cataloging USF Electronic Resources (1999) . In addition, the team requested and received two new positions, an eresources cataloger and a technical assistant, for the Cataloging Department.
For other academic libraries considering a virtual library, the USF model offers a concrete review of some of the issues that needed discussion within a multi-library consortia within a statewide consortia of state university libraries.
CONCLUSION
Traditionally, research libraries have held significant roles in research and education. By constructing intellectual and physical systems of access through its online catalogs, academic libraries add value by organizing and classifying information into collections (author, subject, and genre). The ubiquitous Internet is a controversial resource confronting those who organize academic virtual libraries or virtual collections -the catalogers. Demands for the organization of and access to these new forms of information confront today's catalogers or "metadata creators". Although the focus is the future, it is from the past that libraries derive fundamental principles of access and organization. Today's academic libraries must create sustainable systems of access to enduring scholarly resources so that students, faculty, and researchers can rely on them with confidence, or as Cline (2000, p. 22) questions "While we work to incorporate vast amounts of digital information into our libraries, schools, universities, and colleges, how much should we concern ourselves with 'virtual continuity'?"
FUTURE TRENDS
Two major trends for cataloging electronic materials focus on the increased need for access and bibliographic control. First, the migration away from standard data elements with established descriptions to the free-floating formats established by a variety of work groups overlooks important issues of reliability, redundancy, and the ability to replicate results. For example, a comparison of the MARC format to the Dublin Core (DC) elements demonstrates that MARC is, and has been, a national and international standard for over three decades for a number of reasons. In addition to being clearly defined and regularly updated by a national organization, a large pool of professionals and paraprofessionals are proficient in MARC and have access to print and online resources. However, possibly the two most important reasons for the continued use of MARC are that 1) Librarian A can predict how Librarian B will use a particular field, and 2) cross-database searching is facilitated through the use of authority records to create inter-record/database linkages. MARC's major disadvantage is that it does require skill and time to effectively use the MARC format and its descriptive 'bibles': the Anglo-American Cataloguing Rules, specialized thesauri, and specific criteria for specialized formats, such as archival or visual resource materials.
The Dublin Core record, by comparison, is very 'creator' driven, and, as such, is as good as the level of its creator. The person filling in the data fields in the record defines DC fields. The creator also limits the level of complication. The DC's major advantage is that it is viewed as an embeddable element in an electronic resource. Three major disadvantages are: 1) the lack of predictability of a field, i.e., Field A may be defined "this way" by Librarian A and "that way" by Librarian B; 2) the lack of national and international standards; and 3) no current parallel system to facilitate cross-database searching. It is critical that librarians establish crosswalks to access the data held across a variety of data structures to ensure that academicians, researchers, and students can find the requisite resources needed for their work. How this will be done is still in its formative stages.
The second major challenge for catalogers or metadata creators is that access to materials and greater precision and relevance in searching for those materials are still the major impetuses for describing what libraries own or access. Cutter's principles accrue importance and validity with every expansion of the Internet. Byrum (2001) believes a first step in encouraging the metadata community to give greater attention to content standardization is to develop and disseminate a statement of basic principles to explain clearly and convincingly why there is costbenefit from the work that catalogers do.
